Prevention and cessation of Tobacco use among persons living with HIV/AIDS (PLWHA) represents a significant challenge for HIV/AIDS patient care in China and across the globe. Awareness of HIVpositive status may alter the likelihood for PLWHA smokers to change their smoking habit. In this study, we tested the risk enhancement and risk reduction hypotheses by assessing changes in cigarette smoking behavior among PLWHA after they received the positive results of their HIV tests. Cross-sectional survey data collected from a random sample of 2973 PLWHA in care in Guangxi, China were analyzed. Changes in cigarette smoking after receiving the HIV-positive test results, as well as the current levels of cigarette smoking were measured. Among the total participants, 1529 (51.7%) were self-identified as cigarette smokers, of whom 436 (28.9%) reduced smoking and 286 (19.0%) quit after receiving their HIV-positive test results. Among the quitters, 210 (73.9%) remained abstinent for a median duration of two years. There were also 124 (8.2%) who increased cigarette smoking. Older age, female gender, more education, and receiving antiretroviral therapy were associated with quitting. In conclusion, our study findings support the risk reduction and risk enhancement hypotheses. A large proportion of smoking PLWHA reduced or quit smoking, while a small proportion increased smoking. Findings of this study suggest that the timing when a person receives his or her HIV-positive test result may be an ideal opportunity for care providers to deliver tobacco cessation interventions. Longitudinal studies are indicated to verify the findings of this study and to support smoking cessation intervention among PLWHA in the future.
Introduction
Prevention and cessation of Tobacco use among persons living with HIV/AIDS (PLWHA) represents a top priority task in HIV/AIDS patient care. Tobacco use is highly prevalent with substantial negative consequences among PLWHA (Petrosillo & Cicalini, 2013) . Data from developed countries indicate that 40-60% of PLWHA use tobacco (Gritz, Vidrine, Lazev, Amick, & Arduino, 2004; Mamary, Bahrs, & Martinez, 2002; Tesoriero, Gieryic, Carrascal, & Lavigne, 2010) . Smoking increases the likelihood for PLWHA to develop AIDS-defining conditions (i.e., Kaposi's sarcoma and non-Hodgkin's lymphoma) (Feldman et al., 2006) and other conditions such as hairy leukoplakia, oral candidiasis, and community-acquired candidiasis (Conley et al., 1996) . Furthermore, PLWHA who use tobacco are less likely to adhere to antiretroviral therapy (ART) (Shuter & Bernstein, 2008) and respond poorly to the treatment (Feldman et al., 2006) .
Many factors are associated with tobacco use among PLWHA, including socioeconomic factors, substance use, and mental disorders (Batista et al., 2013; Reynolds, 2009 ), but little is known whether being aware of HIV+ status as a stressful life event may also alter the risk for tobacco use. Stress has been recognized as a risk factor for smoking (Nielsen, Curtis, Kristensen, & Rod Nielsen, 2008; Rod, Gronbaek, Schnohr, Prescott, & Kristensen, 2009 ). Being diagnosed with other severe diseases is documented to be stressful (Cohen, Deverts, & Miller, 2007; Gallo et al., 2014) . Knowing HIV+ may also be stressful, leading to unhealthy coping, cigarettes smoking could be one convenient option (Gallo et al., 2014) . If this risk enhancement hypothesis is true, receiving the HIV+ result will increase the risk to smoke. One study with a sample of 1094 PLWHA in the USA found a positive association between smoking and HIV+ diagnosis (Tesoriero et al., 2010) , while a reverse finding was reported in another study with a hospital sample of PLWHA in Australia (Cummins, Trotter, Moussa, & Turham, 2005) . No studies have investigated this issue among PLWHA in China.
Diagnosed with HIV infection may also lead to reduced risk of smokinga risk reduction hypothesis. According to the information-motivation-behavioral (IMB) skills model (Fisher & Fisher, 1992) , knowing the HIV+ test results (information) may increase self-awareness of one's own health and motivate self-appraisal of health risks. When a PLWHA starts to accept his/her condition as serious and life-threatening, he/she may be motivated to take action to control the disease process by quitting smoking (Collins et al., 2001; Gritz et al., 2006) . In supporting this hypothesis, diagnosis-associated smoking cessation among PLWHA is reported in other counties (Collins et al., 2001; Tesoriero et al., 2010) . Tobacco cessation behavior is also reported for a local ethnic minority PLWHA in China (Luo et al., 2014) .
There are approximately 780,000 PLWHA in China (Ministry of Health of the People's Republic of China, 2012) . We anticipate a very high rate of smoking and very low rate of smoking cessation among PLWHA in China because 28.1% of Chinese in the general population (52.9% men and 2.4% women) are smoking (Li, Hsia, & Yang, 2011) and there is a lack of changes in cultural acceptance to smoking, lack of public knowledge regarding smoking harms, and inadequate tobacco control effort (Zhang, Ou, & Bai, 2011) . The main purpose of this study is to investigate whether knowing HIV+ status is associated with smoking behavior changes and to provide relevant data supporting more effective tobacco cessation.
Materials and methods

Study site, participants, and procedure
The survey was conducted from October 2012 to August 2013 in Guangxi Autonomous Region, one of the southern provinces with the largest number of PLWHA in China (Zhang et al., 2013) . Participants were randomly sampled from 12 sites covering 29,606 recorded HIV/AIDS cases. With the assistance and collaboration of Guangxi Center for Disease Control and Prevention (CDC), 12 project coordinators (1 from each site) were trained to sample participants. A total of 3002 patients agreed to participate by signing the informed consent, of whom 2987 completed the survey. Data for 2973 participants were analyzed after 14 were excluded due to missing data on smoking.
Data were collected through in-person interview in a private room in HIV clinics with an anonymous questionnaire. The trained interviewers read the questions to the participants and recorded their responses. IRB approval of the survey protocol was obtained from Wayne State University and Guangxi CDC.
Measurement
Sociodemographic and other variables were gender (male/female), age (in years), race (Han, Zhuang, and others), years of education, marital status (unmarried, married, and others), and income (Chinese Yuan/ month), participation in ART (yes/no), duration after receiving the HIV+ result.
Participants were first asked "Have you ever smoked cigarettes (including a few puffs)?" For those who responded positively to this question, they were further asked to report the number of days smoking in the past month and the number of cigarettes smoked per day on a typical day. Participants were coded as current smokers if they reported having ever smoked and also smoked in the past month; current smokers were further coded as daily smokers if smoked every day, and heavy smokers if smoked at least 20 cigarettes per day. Participants who reported having ever smoked cigarettes were asked: "Have you changed your smoking behavior after you got to know you were infected with HIV?" Five answer options were: (a) "started smoking again", (b) "increased smoking", (c) "the same as before", (d) "reduced smoking", and (e) "stopped smoking". Nine participants who selected option (a) were combined with those who select option (b) as a group and coded as relapse/increased smokers; participants who selected option (c) were coded as persistent smokers, (d) as reduced smokers, and (e) as quitters. Quitters who reported having not smoked in the past month were coded as abstinent smokers.
Statistical analysis
Statistical analyses were conducted using the statistical software SAS, version 9.3 (SAS Institute, Inc., Cary, NC). Chi-square test was used to assess HIV+ diagnosis-associated changes in smoking (relapse/increased, reduced, and quit), and Fisher exact test was used in cases where the expected frequency of a cell was less than 5.
Results
Among the 2973 participants, 62.8% were male, 70.7% Han (China's predominant ethnic group), and 25.9% Zhuang (China's largest ethnic minority group), with a mean age (SD) = 42.5 (12.8); 53.6% had more than 6 years of education, 53.2% with monthly household income <1000 Yuan (∼$160). In addition, 78.8% of the participants were aware of their HIV+ status for one+ year, 72.2% on ART, and 51.4% reported having ever smoked. Figure 1 indicates 28.9% PLWHA smokers reduced smoking, 19% quit and 8.2% relapsed/increased smoking with substantial gender differences. Among the quitters, 73.9% were abstinent. Table 1 indicate that: (1) younger age, ethnic groups other than Han, unmarried, and longer durations of knowing HIV+ status were associated with relapsed and increased smoking; (2) older age, being female, more years of education, and short durations of knowing HIV+ status were associated with quitting; (3) ethnic Han and being married were associated with abstinence; and (4) receiving ART was associated with reduced smoking and quitting.
Results in
Discussion
In this study, we investigated changes in cigarette smoking after being diagnosed with HIV infection and other influential factors. Consistent with research findings from other countries (Collins et al., 2001; Tesoriero et al., 2010) , we found substantial changes (primarily reductions with a small proportion of increases) in tobacco use among Chinese PLWHA associated with the awareness of HIV+ status. Supporting the IMBmodel-based risk reduction hypothesis, 47.9% of the PLWHA smokers either reduced or quit smoking after they received their HIV+ results. The percentage of reduced smoking (28.9%) in our sample is close to 29.0%, the rate among PLWHA smokers in the USA (Tesoriero et al., 2010) . The quitting rate of 19.0% in our sample was much higher than that among other PLWHA in China (7%) (Luo et al., 2014) and the USA (14%) (Burkhalter, Springer, Chhabra, Ostroff, & Rapkin, 2005) . Furthermore, 73% of the quitters in our sample remained abstinent.
Findings of increased tobacco cessation are of great significance for health-care providers to consider tobacco cessation. The quitting rate of 19.0% among PLWHA smoker in our study sample is substantial, compared to the average successful quit rate of approximately 25% (ranged from 10% to 30%) in most evidence-based tobacco cessation programs (nicotine-replacement therapy or plus behavioral counseling) in the general population (Ahluwalia et al., 2006; Aveyard et al., 2007; Jorenby et al., 2006) . This finding also provide data supporting the cross-cultural utility of the IMB model (Fisher et al, 1992) in describing the power of knowing one's HIV+ status in motivating PLWHA smokers to quit in the Chinese settings without purposeful external assistance and training.
Despite the observed reductions in smoking, 41.6% of our sample are currently smoking, substantially higher than 28.1%, the prevalence for the Chinese population in general (Li et al., 2011) . Findings of our study support that the timing when a person knows his/her HIV test result is more important than the afterward adjustments in motivating PLWHA smokers to quit. In addition, extra attentions should be paid to PLWHA smokers who are young, male, less educated, and unmarried since they were less likely to quit smoking.
One important limitation to this study is that changes in smoking behavior were assessed retrospectively despite the recognition of adequate reliability and validity of self-reported data (Patrick et al., 1994; Rebagliato, 2002) . Another limitation is that the crosssectional data for this study do not warrant any causal conclusions. Despite these limitations, findings of this study provide data from a large sample of PLWHA, informing future studies. LGBT, lesbian, gay, bisexual, and transgender. *P < 0.05. **P < 0.01.
